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(54) SURFACE ACOUSTIC WAVE UNIT AND SURFACE ACOUSTIC WAVE DEVICE USING THE SAME 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a highly reliable surface acoustic wave unit in which reflective 
characteristics are made excellent; the miniaturisation of a product is made possible by reducing fingers 
constituting a reflector, an electromechanical coupling coefficient is made large, a loss is made small, and any 
influence from the film thickness of an electrode on a frequency is made smalL 

SOLUTION: in a surface acoustic unit constituted by forming fingers for IDT for exerting SH waves and fingers 
?fbr reflecting the SH waves on a crystal substrate, Angers constituted of materials with AL as main componenfe 
wfc&se specified film thickness (H/X) ranges from 0,025 to 1,135 are formed on a crystal substrata whose<0 is 
110° -150° as for an Euler angle (0° , 0, 90' ±2° ) with ST cut 90° X axial propagation. 



LEGAL STATUS 

JE&ate of inquest for examination] 

r [Date of sending the examiner's decision of rejection] 

^ O^fuJ of final disposal of application other than the 
examiner's^ 
converted registration] 

[Date of final disposal for application] 
{patent mother] 
0mbfr^i^6rS 

fcer of appeal against examiner's decision of 



14.11.2002 
2110,2003 



2003-022589 



of requesting appeal against examinees decision 20.11.2003 



[Date of extinction of right] 



ht^ywwl^ 



2C^$p2? 



4 




<i9)B#Bi#!ttr (jp) (12) & §f] 4$ !^ & (a) aummm&mm 

#^2002-330051 
(P2002 -330051A) 



(43)&W0 ¥^14^11^150(2002.11.15) 


(5ointa ? mm^ 


FI 


f-va-r(##) 


H0 3H 9/25 


HO 3H 


9/25 C 5 J 0 9 7 


9/145 




9/145 Z 






*ff* SifcR9l©R6 OL (48K 


(21)ffl|8#^ ft«2001-132655(P2001-132655) 


(71) {ASA 


000006231 












Kffi«?SW»nf1i^«'z:T126#10^ 






piffl ism 






«a5^fiW«m^«'-TB28#10^ «c3S 


SS2llsiilI#i!fcxl^ hnx£/*©gi!|£j£;ffifcBT$-> 






>#2>*ASm£M£?8fT© r^2i@jB*«x^ha 


(72)5618* 








3K»JfffiH3!aU^#-TB26S10^ #35 










(74)ft8A 


100092071 






#m± mm & 




F^-A(##) 5J097 AA06 AA19 AA29 BB11 DD28 






GG02 GG07 KK05 



(54) £Efe£B2«Wen&l8V»fc#ttgffi&5VHX 



(57) [£*)] 

[ran sJMttfetftji, m%mm-z>y j yx 

MfifeW *i§S«±f£ s H&SM-f 6 I DTffl 
©7^ S H&£g$ff 5 7 w ytf&Mfc L1t% 

iBWaiK*V»"C. ^>C7-ft (0° , 0, 9 0° ±2 
° ) Kio^-C, 0#1 1 0° ~1 5 0° , ST*y h 9 

o° xtt«fto*fiaag±t, Aizik&ftki-m® 

frb%<0. *»0, £feftK9 (H/A) 0. 025 
~ 0 . 13 5 ©@H(c&5 y 4 y#&Bf&1rZ> 0 



1 

[«*« i ] 7k£km&-ttumzntz, s H&mm-t 

5 I DTfflW7^ ytflklf* ffflSHR«:K*H-.57W 

AWB*ii£tR#, t-iy-n (0° , 0, 9 0" ±2 
° ) fcjS^T, 6^ 1 1 0° -15 0° , ST*y h 9 

0° x^mnDfr&mx-hv, 

flrE7-ry#©S»6{U»S (H/A) a*, 0. 0 2 5- 
0.13 5©tMBfc*>5;:i*#8i1-3£ffift5gB. 
[is** 2] Hfrfe7^^ro^cKff (h/a) as, 

0. 0 4 5-0. 0 9 5OfSfflfcfc^Ci4:#mit5 
»#«liE«©i?EK£&, 
[f»*«3] mi!E7.f y#©$&Mp[ (H/A) a*, 
0. 0 6£Lh-C*>5dt«:1*ai1-5a!*3Sie«©S 

[»**4] «TE7-f y^©a»fldSB (h/a) as, 

ERglo 

[IS#*5] emin^0g0niax (6 :^7-^|) 
flmax : 3 3 0 3. 6 (H/A) '-7 1. 786 (H/ 
X) +1 30. 5 

0min: 2 7 4 7. 8 (H/A) 2 -7 2. 4 (H/l) 
+ 12 1. 5 

(omzmittz t zmt i-s»#s 1 -4 ©i^-rti 

[IS#*6] R#9l~5©JtERgfi£ffl^T, *tg 

[000 1] 
[0002] 

[«*wa*fi.0^^as)H*LJ;9t-t-5^S] ft*<t 
o»tt*iBtt7^/^ttt % JM£S!^7^/i^h 

A 1 a^*5mffi«-^«t 9 I DT (-Y v?* 
h 7 >xfa -f-) ^SStlS/jC if L, IDT© 
B&£ ± 9 W !) -R£ffl ,1: 5 (c Lfc t> © 
asfc^o 

[0 0 0 3] ^©|©SIftM^7-{^il 
T, ST#j/h90° XN€lft<Z>*ig££frJBt\ ,1© 



(2) #H 2002-330051 

2 

<^T I DT*?Rmt£Z&M&U I DTOBfifcJ:* 
4jsS1-5SHiSSrfflv^«t pfcLfcfcwas&S (MX. 
tf , 2000-323956 „ 

[0004] ta>u fr#©, ST*yho° xtttsfc 

©*S£tR-bK:A l a»b/jC*«te«:«*Lfc*ffift*S 
^7^/U^|d4o^TI±, V4 y-jgasffl^b^xv^c 

W*tf, *BR#lIi^>Sfi2£#ig^7^*T- 

as*t \ > t v > o t o ttw&Mtf h i> „ 

[0 0 0 5] -X &#©, ST*j/h 9 0 8 X$«S$ 
©*ii&K±fc, Ta-^W, Au© J: 9 {£©!:£#©* 

[0006] La»L*a*£>, Ta^W, Au©.fc5lc!t 

©S^IWotf bot tff 5 «f«<?JHft»otf f,o#as* 
# < fto-C^Ffi*asK < 45 1 v> 5 fflHjSas*>S. 

t\ Mt&«f©/h£^A l (Ctt-iTlgglCftl-S^itW 
gftasiiic^ij, K*fcffif©/h$^A 1 SrJfl^fcS^t 

©tf bo # a** t < ft 5 1 V * 5 BUBjSuS* fo 5 „ 
[0 0 0 7] c©«t5ft t f , '£.^ft*r©«bof 
fcfcfcli, »A#©'h$^A 1 ©Kg^rSHjffiasjiiiM 

s$tissg*T- 1 DT©fg^f < -fsc t \mmx- 

[0008] *«WI4, ±m<D£ b 1t%mMftX.l£* 

x\ a>o, wmm&£&m**%<xn*ft>pt£<. 

ba»f>, «ffifl5lW£asflft»c#iL*i5»iS/hS<, ft 
40 fii tt©i^v ^BRgfi/5.0 t #tt^ESix/^ ^ Srfiftt 

[0009] 

[SHSr»ft-t-5fc*©^] ±BEa«)^a^1-5fc* 

ERSiifc» SHR^S&S-f-S I DTffl©7^y« 
t)f, WI2SHj£$rSlt-t57^>-^t«:<i^fc«ERg 

mx-hox, mzk&m*\ *Jy-fi (o° , e, 

9 0° ± 2° ) (CjoV>T, 9 as 1 1 0" - 1 5 0° % S 
T* 7 h 9 0° Xtteife©*B a 9SffiT*fe 5 x h5IB7 ^ y 
50 Al?r±)^it5tfW^4t), ^ iffi7 



3 

4y#*>HtiMW (H/X) fi\ 0. 0 2 5-0. 1 

[0 0 10] *J7-ft (0° , 0, 9 0° ±2° ) K 
*3V>T, a *s 1 1 0° ~1 5 0° T*fe5, ST*? h9 
0° XM€IRK>*ASfil^ A 1 ZlU&ftt Lt, 
AJW (H/A) #0. 0 2 5~0. 13 5W|II:$> 

fc, ««WMS««»a***<TB^©^ftv\ mutt 

[00 1 lj 1-ftt>t), **WO*ffijfti!tl»c43V^r 
tt, A I «IfcJ:5XfcJ8W 5-**ffl^fc«iB«8 

1*4 i t #«r«lc* 9 , Kjt»z>/jx&ft;«rBI* 

£45. AI«St«t5X€lftW!>-«S:ffl 

(1. 5{g«i:) , 7^#©Sftfigi;#/h£^fci&, 

ffl^fc^w^ttgs&ggicjt^si, mitt** 

$<Tn £f>|c x tii©K/?#t#tt^ 1 / 

7~l/l 0i'MiW« +&JSaS«©tfe>ot«:tt 

its -Xfoftmrnzmz-tzmmmmt Lxmtzm 

[0 0 1 2] *fc, R*i2©i!M§£gf2, gf|E7^ 
ytfOM&imW- (H/X) UK 0. 0 4 5-0. 0 9 

[0 0 13] 7<>JfOM&<mm (H/X) 0. 
04 5-0. 0 95©«H£1-5£fcfc:J:9, Al«£ 

*««4H^ft* 2ft6JLkfc:*:* < -f 5 £ t # «5Jfglc 
49, SbfcB^^4</iflWfrCttfflWi*iBjR 
£i#«jm45. 7^#i# 
3fc0©R*Ms«rl 0 %&.±k-r?> Z k aWfBfc:* 9 , 
Kit*© 7 w ytfftft 4 0 9 9 %&±©£tt*£ 
c £ #X'$ 5 J: 5 £4 9 . «*©/J^fift«ria 5 

[0 0 14] ff#«3©gffi&ii»i, 
>#®a#HUW (H/X) i\ 0. 0 6U±X'h5Z 

[ooi5] yjyiinffl&imw- (h/x) £o. o 
vyjym&mbLx ^3o*T% 99% 

[0 0 16] *fc % »*«4©gE&gef±, ttE7-f 
y$<oMMUm (H/X) i>\ 0. 10«±-C*>*£ 



(3) 4#M 2002-330051 

4 

[00 17] y^yUommM (H/X) £0. 1 
0£Lk£1-$wJ:K:J:»>» 74 y# l*Sfc 9 ©Sit* 

v#*«r;MBfcJ*&LT thl 0*"C, 9 9% 

B±©Elt*tttrt1-* , Sftttfc, W 

SS*fa©*ffiS^« t BW©*Sfci:**1-* w t fl* 

[0 0 1 8] *fc, it*95©*ffi^igBI±, 
10 Suing 0 ^ 0max (6 : *4y—fk) 

0max : 3 3 0 3. 6 (H/X) '-7 1. 7 8 6 (H/ 
A) +13 0. 5 

0min:2 74 7. 8 (H/A) J -72. 4 (H/X) 
+ 12 1. 5 

[0 0 19] ±i2©w#£*fc-f;:i£<fc9 (-ttzb 

mmtmm (h/x) k*<(y-fiQ<o®%*m 

20 [0 0 2 0] 4fc, (S*«6) ©#tt^Sjfex 

^-T^ll. i»*«l~5©*ffiS8B«rfflV^T, #^ 
^, jffiFf-yjM. yy-W.7 4*'9. 7f^l7^ 
Rt>'-*-fSjtt^©^*< kb^-rhfr-^im 
&ZhX^Z>ZkZftWtkLX^Z. 
[0 0 2 1] R*«l~5©Sffi^fi4rfflv»T, *® 

a<9. hzwt-jjfom+m&tzzktftjmx, 

30 [00 2 2] 

mm<Dmm<Dwm] an*, (o° , 1 1 

0° -150° , 90° ±2° ) , ST^s^gO 0 X 
W€«J©7Kf B £S (Hie^T-142 0-6 0° m^Yfi) 
• AK W> Ta, MAuA^Wti^U: 
#^©, «NKUWV (H/A) i«ESc©jf« (#1) 
©M«^-r0T*fc5o 

[0 0 2 3] El J; 9, A 1 A»fcft««aiSrfl|jtfct© 

{boptwim&e&t&z. ktftimizti:*) y mmo 

[0 0 2 4] Sfcx 02f±, tJy-ft (0° , 110 

° -1 5 0° , 9 0° ±2° ) v ST* j/ h 9 0° Xtt . 
e»©*SS« (®fGfl-Cfi2 0~6 0° @^Y«) 
ICAKW, Ta, St^Au^^^Sl^^^tfc 

ffittfton* (h/a) im^«fe^^««c©M 



(4) 

5 

[0025] 0 2 J; 9, AlfrL>%Zm&Zffi*-tzb<D 

i±, &&<mw- m/x) t\ o. 05&mz.5>k. m 

%tm&&mt>\ «£©*#V*Au, Ta, w*»e>« 
*«IHttfct>©J: 9 L 
fc^oT, AlS:tBtmiLtfflV»*:i:i:J:9. « 

[0 0 2 6] 0 3J±, (0° , 110 

0 ~1 5 0° , 9 0° ±2° ) , ST#s> h9 0° X# 10 

&m<D&&&& (se^T*i±2o~6o° mmm 

#£©, jilMIM (H/Jl) t7^y^l*Sf:!)« 
£&*©IH#£^1-0-C*fc5o 
[0 0 2 7] 0 3 tijjrfj; 9 (£, Jtl©/h$l^A l i»5> 

A» bt£Z> W&Zffiz-tz t>© ± 9 t> 7 4 1 *S fc 9 © 
►) ©KttW* 3 0%$r®x:2> J; 9 left *) s ft#© 20 

[00 28] 04f±, ST*yh90° Xttfiffi 

©**fflRfcA 1 Sffi«r»rt SfefcK? 
(H/A) , (0° , 0, 8 9° ) IC*3{t5 

eom. Rummu&m (tfo ©bmrstsm-h 

[00 2 9] 134 (C^-fJ: 5 [C, 0^115° ~ 1 5 0 
0 0«HC*J^Ttt, JS&$Cfi&«& (TFC) 15 
»£- 7 5 ~+ 8 Oppm/'CO^HIcfc 9 . AftftaA4» 30 

[0 0 3 0] 

1 0 0 3 1 ] 0 5 ( a ) fi % #I£$©3I 1 O&kfflfcM' 

-f-7^*ni, *-f7-£ (0° , 110° -15 0 
° , 9 0° ±2° ) , ST^-yh9 0° XtHeHftW/fciil 
£S (EE«£ffi) (EHE6-Ctt2 0~6 0° HtsYS) 40 
2±(C, SHj££@l^-f3 2o©I DT3a, 3 b ^gfi 

mzti, inmm^ shr«te*m-*2o©kw»4 
a , 4 b #e8$ftfc«it*tb-o^, 

[0 0 3 2] *fc> IDT3a, 3 b&tfRM3£4 a , 
4 bli, A l Sr±*»i:+5«te»ftK:J: 

ftfc, IDT3a, 3 bfi-;^I©#5^m^i/4 5 -£;i^ 
^ft©i5t&#;*si:^^l£ftl^iJ-t-s <t 5fcEit*ftfc«iJS 

fctfUO**. I DT 3 a , 3bJWRJtf#4 

a, 4b£flfc£-t-5£7-ry#fi, *SttefR3rfi£»t 
£-f5<fc ^K&^btvO^o I DT 3 a x 3 50 



ftBfl 2002-330051 
6 

b&tfKW3s4a, 4bSr*^+5 7^^tt, -£©& 
teflafiS (H/A) #0. 0 2 5-0. 1 3 5 i*5J: 

[00 3 3] £08Bg£*fi*7^*ltt» ^7- 
ft(#110' -15 0° fWST*y h9 0° Xtt 

e*o*fi««2t, a i mz%t Lt, »«HURJ? 

(H/A) ^0. 0 2 5-0. 13 5©©fflM&57^ 
4 # pTDB left 9 . ®!q o B £&©7Olft/J^IHh£0 5 c 4 tf 

[0034] se>fc, Aimajctsxessw!;-^ 

«lffia***V»fcft, nxri$/>ft<, *Jfg 

[0 0 3 5] fti3 x 05(b)tt, ST*yh0° XfM5 
*©*ftiilRt:, Aim^SrJg^Ufc, W!>~SSrffl 

Wt^1-@T-fe5„ ftfc, 0 5(b)(CioV>T, 05(a) 
km-®%&ttL1tm\*. 05(a)il3-^S:*t 

[003 6] 15(a), 05 (b)*»P>We»^ftJ:5t, 
#^©$S£&£{I^7^*1I±, ^*©«^*g 
f7^/^ (Jtftffl) 1 alCJt^T, SW^4 a, 4 b 

©3^±i^t<. I DT 3 a , 3 ba»&S*&h/fc 

a, 4b©7^^ScSr**St (1/3WTIO ttfet 

[003 7] * fc, 06 \i&%W<D% 2 ©*Jfc«lC*»*» 
5*EiSg» (^^S*E&7^^^) <D¥E®X'h 
Z>« 06{c^1-<t5l-> ^©«(S^ffi6ii«7-f^i 
1 ttsH' (0° , 1 1 0° ~ 1 5 0° , 9 0° ± 

2° ) , ST* 7 b 9 0° Xttej«©* B %S« 
m 12±IC, SH^«rSiti-r-5 2o©IDTl 3 a, 
13b^l3^$tt, -t^Wttlfc, s H&SrSW1-5KM 
$14 a, 14b#EK3;fcfc*e*#L-CV*5. 
[0 0 3 8] I DTI 3 a, 1 3 b XtfRJtS 1 4 a , 

l 4 bi±, A 1 Sr±^^i-f5«®W^tJ: 9Jft«SH 

TV^„ ft*5, I DT 1 3 a, 13 bf±-*ft©il^«ffi 

fcffiitSr^LTV^o *fc, IDT13a, 13bR(J! 
-R«*l 4a, 14b Zffil$.i-5&7'< V*i±*EKe 
«}*rfi] 4 B^-TS <t 9 t>^TV ^ 0 $?>t, ID 
T13a, 1 3b&tfKlt&14 a, 1 4 b Zffi&tZ 

y^ymt, ^©iWkil (h/a) #0. 0 2 5- 

0. 1 3 5fc45*5fclft*&iVO*«. ft*3, C©^ 



7 

10 0 3 9] tit. *3ffllZl3\,*Xtt* ±j$©fjl©H 

mmcfrfrzmmmw (05(a)) xi±«2©sittw 

t, ±»©mJttF»2©3SttW©^£P«toa*«r 
[0 0 4 0] El7Ji x *3gD3©^3©|gJfe0yK^ 10 

*>&*iettiHi mmmm. 1 ?-) <D¥mmxhz> 0 07 

K*1"J:7K, *B«*»-f 2 1tt, ^7-ft (0 
° , 1 1 0° ~1 5 0° , 9 0° ±2° ) , ST#y h 
9 0° xtt£ift©*il£& (EtStfO 2 2Jb(C N SH 

1 I DT 2 3 rfSESSat, -t©ffifll 
K, SHgc^glt-t-5Slt^2 4 a, 2 4b#EI2£ft 

[00 4 1] I DT2 3&tfKltS2 4 a, 2 4btt, 
Altr±*»fci-««Bm*»b»***vCV»6. ft 
*3 X I DT2 3f±-fflCO«l^«S/4 5 -en€^rc'ffl#^ 20 
»KJWW-« <fc b KfiBS;?i,fcJffig«rWLT^3. 

[0 0 4 2] I DT2 3&tf£ltSs2 4 a, 2 4 

blr«^1-57^y^{± % Zomium (H/A) ifi 
0. 0 2 5-0. 1 3 5©ftfflKft5J:3Kf3:;eS*VC 

[0 0 4 3] 08f±, %3tm<D%4 0MMmzfr 

frz&mma. (y^-mmmy^^) ©¥Bia-c- 

5 -ft (0° , 1 1 0° ~ 1 5 0° , 9 0° ± 2 
0 ) « ST*7F90° XttfiJROAASIK (JE«£ 30 
«) 3 2±KlSH&Srfifi1-5 I DT3 3 a, 3 3bi! 
SKSii, S*>K-t©Pa«K, SH&£KtM-5Ktt3& 
3 4a, 3 4bi«EKSilfcflBi«r*U-tV^. 
[0 0 4 4] IDT3 3a, 3 3 b .S^'Stt^ 3 4 a , 
3 4 bfi, A l *^#£+S«fgtmK± 0»j*S*i 
T^5>o ft*5x IDT33a, 33b lt~B<DffiBW& 

fc«tttr#UTV»6. Sfc, I DT 3 3 a lijgHRKS 
R3*i„ lDT3 3btt#£JIISKEI9:S*v3C£KJ: 

t>> 7y-a{c#^$ntv>5o zonmmzts^x 40 

*k ±«*l~*3 0Hi6«fclBHifcIDT3 3a, 3 

3 bommzm&i-zyjymx zvmmvm 

(H/A) frO. 0 2 5-0. 1 3 5<Dfm\£tl:Z£l 
KtSStSHT^S. 

[004 5] ftfc\ ±E!©ig 7 , 0 8 K* tfc**B^W 
^3, *4©j|*«Ki»*»6*iB«|!i«K*JV^T<>, ± 

&©*$§9!©jg i o^jfi^jo^- 1 phs©*****}* w 

[0 0 4 6] ±EO»l~»4©ia(S«K*»*»S 
S?ffi«SSIitK*JV^T, 7-f y#©a#HU»¥ (H/A) 50 



^fM 2002-330051 
8 

£0. 04 5~0. 0 9 5t-f5Ci:KJ:?), y ■< >1S 
1 #=Sfc t) ©SW^S: 1 0 %«± 1 1-5 c 4 #«fl!BKfe 
9 , EW»© 7 -f vUW) 4 0 #T\ 9 9 %W±©£$t 

y-«fcffl^fc»E»IS[lKJt'<T. 
*2fflFfiH±K*t<-t5wt3JSi»rtBK**)» S&Knx 
tf'Jwfc < . £#«TM£JMffift*BS$ES£#S C £ ft 

[0 0 4 7] ±S©«i~«4©HIIS«K*»*»6 
*B8§fflK*5i^-C, 7^>^©jft«ftiW (H/A) 
£0. 0 6«±fci-6CfcKJ:9» S&KSlt#*K»l± 
S-TC, -lO/J^kSrHSwt^prtBK/i*. 

[004 8] S &K, ±!2©M 1 ~fi4 ©HJfi«K*»«» 

5«BR*11K*jv^t, y j ytfnm&itmm (H/ 
A) £0. 1 0£Lkt1-4CtKJ:9, S&KRJt** 
WUStfT, HKttKv ffiB£MS©*B$M£l^l 

[0 0 4 9] ±E»1~»4©*««K*»*»5» 
B&gSKfc^T, 
0ming0^0max (6 : ^ 9— ft) 
0max : 3 3 0 3. 6 (H/A) '-7 1. 7 8 6 (H/ 
A) +13 0. 5 

0min:2 7 4 7. 8 (H/A) '-7 2. 4 (H/A) 
+ 12 1. 5 

©sftWc-f-itKio mmtmm (h 

/A) t^7-fte©H«Sria9K^1-f5Hrtti-5 
iiKi9) v JS&gcfl£1*tt©ll#ftSB!&§£e£# 

[ 0 0 5 0 ] ftfc, ±!2©g 1 4 (D*Jife^jT-fi, # 
tt*BiR^fitL-C, «ffift*fi^ *BJS*S J F7 
-f^Coi>Tfi«lti«, *35Wtt::*bKRjes*i5 
OT'Uft < , h 7 > X/<-U-/U7 jv$ ft t*flfe©#tt 

[005 1] **s, *38WI±» ±EIQi«IKK£Sii5 
t)©Tiift<, * B B a £«©A*Wftff^ IDT^SIt 

*»» 7^>^©aHKUW'!e^KBBU *%M©®b 

z>ztfrm&xhz>o 

[0 0 5 2] 

[*W©^*] ±Jfi©J:5K, (lf*«l) ©^ 

B^|gfi{±, ^?-ft (0° , e, 9 0° ±2° ) K 
fc^T, 9 34*1 1 0° ~1 5 0° , ST*yh9 0* X 
<HfiaRO***«K» A I 5r±^^t LT, SttfbBW 

(H/A) i?, 0. 0 2 5~0. 13 5©^ffll-fc57 
-f^3!f«B*f"6J:?fct"CV^*0"e» (l)7^#i 
*SfcO©Slt^Sr[S]±S-frT, RW»«r**IK/J^ft 
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tact deleft 9, W>XttM&±&k LT©+# 

t£'m<t£mz>z.ttfx'%z>, (2)Aim&i-<fc5xfc 

ffi**fffi««««r#S-i#-C#S, (3)|Pjg©lgJPft 
#tt£»/l'C> 4 I <W§$#:©tfe>o#©'>ftv^E$g 

5»&fc'l>&#ft1*tta J fcfc;h.5. 10 
10 0 5 3] *fc» »*«2©*B«lfil©J:5K:» 7 
jVlKnMMUm (H/X) 0. 0 4 5-0. 0 
9 5<D&Wt-fZZ.t\cj:*), Al*tffc < fcaxe*U' 

ft* 2 ffiffiUbtl** 3. 4 iSSWflKft 9 , $ 5>fc n 

vuwm 4 o *-e, 99 %K±©£M*£3fc&-f-5 c t 

C©fc£>, 5M£ft©*Sfc«r.H5Ci::4*-C 20 

[0 0 5 4] *fc. Ii#«3©*ffii&&tt©«t5l^ 7 
jy-ttOfflMUm (H/l) £0. 0 6«JLhi:bfc» 
£\ 7 4 v# 1 9 ©Rflspfcifi 1 5 %^±(C|S]± 

■C*6) . SHp c n©«fc£13C<!:#-C-£S 0 
(0 0 5 5] IMW4©*B8S»©J:5K, y 

4VH<nMMVm (H/X) SrO. lOSLht+SC 
ttJ:9. 7-fy#l*afc5©K«**ft3 5%£ll± 30 
Kl6j±$*«Ci:iWtEK:ft9, 5tt3§©7w v#ft£ 
$e>bT (ftlO*-C. 9 9%#±©5Jt*Sr»*1-a 
, SiltWfc, 48ffi®Ht!©*ffi&8«4 

[0 0 5 6] tfc, tt*g5©*Stt!£B©J:7i£, 
emin^e^emax (6 : ^ 7— ft) 
0max: 3 3 03. 6 (H/X) '-7 1. 7 86 (H/ 
A.) +13 0. 5 

0min: 2 7 4 7. 8 (H/X) '-72. 4 (H/X) 

+ 12 1.5 40 

[00 5 7] ■WW6©#eaBB»^V^«)3B 
y-S7^/i^ 7f^S7^/^> -#T6rt4^?-©4> 
/hST-fc 5 t t>T , #&©&*ifc t> ©*Mt ?> ft 
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So 

[Hffi©tB*ft»M] 

[Hi] *££££AU W,Ta, fttfAu*»e>ftS 

«ffi*»jaufc»^©. a«MbBt» (h/d 4*®& 

©5i& (**) fc©BW»«r*tfl-Cfc*. 

[12] 7Kh b bS^I-AK W.Ta, &0Au*»t}>ft& 
*S*»#LfcS£©* (H/J.) 
tMt^««fc©HffSrvHa"e*>6. 

[13] TkiSSlgKAK W,Ta, RtfAurt^ftS 

«B«r«*tfc«#©, a*KU»S (H/l) i7^y 
# l *3fc 9 ©Ktt*0Bffifti*1~H-Cfc*. 
[04] ^7-ft (0° , 0, 89) , ST*-7h9 
0° XttfiffiWTkill&ISfcA 1 flMS£^dcLfc*§#©* 
jgfeftRW (H/X) . ^7-ft (0° , 9, 9 0° 
±2° ) tCjoltSfl©^ RtfflftSfflUtff* (TF 

[05] (a)tt, #»W©$ 1 ©£tt«fca»A»5£ffiS 

(b)tt, B*©*!*^***^** (Jt»«) 

[16] **^©^2©HJS^{w^d»5^ffiSt^fi (ft 

[17] *38W©SS3©IQII«f!:*»*>5*ffi«*fi (* 
fiilfc&g^) ©¥BlT-fc3„ 

[18] *%W©^4©H160iJt^^^*EStS«l (7 

[19] ^8W©W*Ji5©^9-ft 0©t8ffl£&te 

fbigj? (n/x) tom&x-nrtmmxhh. 



1 a «*©«i*##»7<f Ctttt 
00 

2 *JUHK (JBEmSfc) 
3a, 3b IDT 

4a, 4b 

1 1 «ft^a*ii«7^^ 

1 2 *faS« 

1 3 a, 1 3 b I DT 
14a, 14b 

2 1 mmm- 

2 2 

2 3 IDT 

2 4a, 24b Ktt3§ 

31 jy-mim&yj*'* 

3 2 ^faS^ o±ms«) 

33a, 33b IDT 

3 4a, 34b 
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